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Abstract : In this study, we have developed a process for separating and recovering Ni and Fe in solution through a new solvent
instead of TBP and Alamine336, which are solvents used in the conventional solvent extraction method. Experimental conditions
were optimized through lab test and a 10 L h™" pilot plant was constructed for commercialization. In addition, the process data for
mass production were obtained through pilot experiment and it was confirmed that there is no problem in product quality that can
be used through the corrosion test of ferric chloride.
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Table 1. Component of the iron chloride waste solution

At.lalysis Unit Was.te Oxida.tion Test method
item solution solution
FeCl3 % 29 38 KSM 1118
FeCl, % 10 0.1 KSM 1118
Ni ppm 17,300 18,600 ICP
Cr ppm 243 244 ICP
Cu ppm 17 15 ICP

< Lot e = = 0]'0:] 50 mL
o] 25472 3]AA71 &, KI (DAEJUNG, 99 5%)— 3 g3} HCI
(DAEJUNG, 35%) 3 mL2 H7}ate] 24]7F EoF mukahgicy.
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M)&-o1-& #H7}8}31, Equation (2)o] whet Fe** aak2 A 4kst
k.

A= 0.1622 XSC>< 100 2)

o174, A= Fe' o] T8-2H%), C= 0.1M Nay$,05 £ 21
F(ml), S&= A 2% (g)S HeEhdlth 1eal Fe o] &2 A Q|
E4E52 £2A5H= Ni, Cr, 2 Cux ICP-AES (Inductively
Coupled Plasma - Atomic Emission Spectrometer, Varian, Liberty
RL)E o] §ste] EAstgch
ESh KMC-P §rfjo} Fe’'7} Fe'' 2 B AbShEl of Yoo <]
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Corrosion rate =

(Sample weight before corrosion - Sample weight after corrosion)

(Surface area) X (Corrosion time)
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(a) Extraction process
Figure 1. Solvent extraction experiment by TBP, Alamine336 and KMC-P solvents.
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Figure 2. The results for extraction efficiency using KMC-P solvent.

Figure 3. The photographs of six-stage extraction using KMC-P solvent.
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Figure 4. The extraction isotherm about Fe*” ion between KMC-P

and oxidized waste FeCl; etchant solution and theoretical
steps calculated by MaCabe-Thiele method.
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Figure 5. Flow diagram of solvent extraction equipment.
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(b) Fluid flow in the stage

Figure 6. The detailed flow diagram of Mixer-Settler type solvent extraction equipment.
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Figure 7. The results of solvent extraction experiment for pilot facility.
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Table 2. The results of analysis for Ni solution separated by solvent
extraction

Item| Ni | Fe | Al |Ca|Co | Cr|Cu|Mg|Mn| Na | Zn
Unit| % | ppm |ppm|ppm|ppm|ppm|ppm|ppm|ppm|ppm ppm
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Figure 8. The results of concentration of ferric chloride using solvent extraction experiment for pilot facility.
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Table 3. The results of corrosion rate of ferric chloride

Invar specimen | Invar specimen |  Corrosion

weight before | weight after rate
etching (g) etching (g) | (mg cm>*min)
0.4439 0.2871 3.98
solution 0.4438 0.2866 3.93
Average 3.92
0.4377 0.2689 422
Ferric chloride | () 4793 0.2645 4.12
regeneration

solution 0.4437 0.2781 4.14
Average 4.16
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